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The (Wninll Lo enter fmto @ condensation reactior accarding to

. « 3
the follow.ng acneme:
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R designates the radical for the partisular type of penicillin : k

The condensation predyct bas oolor, and pomms%nmum
AMCOALE :
mater or an electrophotosolorineter.

Althou;h this method has many advantages onr‘ other methods for ﬂ:o
quantitative determination of penicillin, its umru use H been held up by the
dirncmlmc,zwmmhnd in the synthesis of the mzunt. Bolow are desoribed: ' )

1;- 3 new, gimple methol for the syntheais of H-u-mmhyl-h-uobomm)-nhyloms

ramine; and 2) the prosedure for ,{;\nnsnitin determination of penicillin by

the colarlmnric’,mof.hod, using this reagsnt.

i sE'. thesis of N-()-Naphthyl-l-Azovenzene)-Ethylent Sisntne [‘-M-&.V“"" vised]

Trim aytnesds waa carried cut by the Gabriel meunod (3% ge acdiliel by

Trg #nd Manske (4}, The whole proceas cen be represcnted by the following

L L LA

BrCH - ‘Hasr

N/

(I /N-OHQ-OHzaBr iy

(111)

2HCL n,l-clig%-ﬂ' EERREaE . cumu > | |

Declassified in Part - Sanitized Copy Approved for Release 2012/05/18 : CIA-RDP82-00039R000100120035-0




Declassified in Part - Sanitized Copy Approved for Release 2012/05/18 : CIA-RDP82-00039R000100120035-0

, . KONFIDENTIAL
Divromoethang (I) was synthesised in the uswel muer by the Oatterman
method, and the. frection boiling ab 129¢130C vas used in the synthesis of
ﬁ-wmtmpmmwo.
. Phthalimide (II) wvas prepared from phihalic anhydride and ssmoniun euum:as
For the synthesis of p-bromt.hﬂ.phtulmu A pure pnpu-luon, nemhlnlod
from water, vas used.
fi-Bromoethylphshalindde (II1)e 75 g of phthalimide aad 77.5 g of nonagueocus
potarsium carbunate, well ‘ pulverised and mixed in & mortar, were plaged in
urd-bottomed flask ri‘ud with s mechanical agitator and two condensers, after
which 250 g of dibromoethane <aa introduced. ‘ﬂu flask was slowly heated \q an
oil bath, with the contents \nn agitated, until ‘the Lemparature of the bsth
roached 130_%0', at thich pom‘ the reaction mixture, ori inally free-{lowing,
aoivdifred, owyd the sgatator wuy disconnected. Tnas hemtirp was ronsimied AL
A bath tammerature of 170-171° for 6-8 hers and the mixture f1nally batane
frae=Mowing, having the appearance ¢f a prowriesh sil. Tne evioass dtbr%
wae disailiad off under  Samble LQ-?" mm vacuum or witn steam. The viscous
residue (solidifying on cooling) wus ‘uashed L~ tires with wuter o remove minecul
uiu. The residus in the flask was dissolve! in .50 ml of aleohol by hnung v'T

gl ew
\u wnorLbach for 30-40 min, and the hot solutien was hlbared \.Mh a-Nutesh

ﬁ“:‘ A b2n ada Crwiint
Lidvors brownecolored ‘orystals formed on cooltn

’\vvu‘/) : W
o mixiure of p-braaooWlphtha}.u ide md diphthalimidethans. The PN

& 2ot Tma A
seuWﬁ"ﬁﬁiﬁpuatua with pe:.roloum ether (bp h0-60‘)‘§\0-12 hewee.
The petrcleua ether took up only p-brwoathylvhbhultuidc which, after recrystalll-

\}

zation from hot 75% alechol and bleaching with a small amount of animal charcoal,

was obtained in the form of colorlese, nneduolin crystals (mp 82-83.5°) with

a yleld of 6070 go No traces of p-brcnoot.kwlphthal.mu were de wcud u the

ruiduo. '

-(I-Mphbwuim)nwlphthm-ido (IV) was synthesised basically by the

Newman method (5), taking into account modifications by Bratton and Marshal (6).

A mixture of 4O g of}-bmow ad 60 ¢ of freshly ncmulund
a-aaphthylanine vas carefully pulverised in a moriar, t.rmfu-nd to & flask, and M
heated onmoubﬂthtolw' mmmmu- Mu‘%y?omdmulhnd

CONFDENTAL
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(ONFIDENTIAI. LoodE et o
mumucmmmmmsonum-m. n-mu- ta m 13
flack vas vashed with hot mim alcobods When the mohcne ‘soluticn had Mod
42 anorphous yellow powder was filtered out, dried, reorystellised from czoohoz, e
and mnmmuanrmmmn Aﬂ.ldot!!-!ﬂ‘o!nucn-nnw
orystals of P=(1-naphthylemine)-e thylphthalinide (-p UG‘) was obtained. i

Bratton and Marshal (6) recommend that the wet product be orystallised from i
glacial acetlo acid. By Siis methed golden~greenish cmuu vere odtained vith |
mp 163<165° and a yield one and one half times as: great as by recrystallisation
from alcohol.

N=(1-)aphtayl)-Ehylene mm.-gmmmmméfn be prepared by
splitting phthalic soid M“ J 14! htbrlllho)-ﬂhﬂphthnndc.
This was accomplished by t.he Iog and Manske nthod. for which they: propcu the
following scheme:

/< -H;i-R NH | |

D R | A, * RNy, |
o’/ NE i

Yo o ‘

* 65 g of 50% Wuimz!vdute was added to a suspension of 20 g of i
3-(L-nmphthylamino)-sthylphthalinide in 200 ml of alechol The mixture was "l

boiled with a reflux eondénscr on a water bath for 3 hours. White flakes appeared
at the end of the first hour, md arter l.5-2 hours the vhole mass solidified.
After the heating was completed Jthu!r mwmmm wvas hydrolised
with 100 ml n!,{%x HCl solution. Heating was eonu.muid» for one more hour, after
vhich the insaluble phthdqlhrﬁ'uidc vas filteved off and washed with wvater, while
the filtrate was concentrated by distilling off about 150 ml of alcohol. On
cooling, pmmumu'. erystals were again.forped and were filtared ol‘i‘%
XOH/was :i ed to wou filtrate until them was u olearly alkaline reaction. ’
The amine was extracted vith dry ether. The ether oxtract was um over ooud _
KOH and transferred to 4 flask, vhare dry HCL was passed over 115,\:-(1-upmm)-
.cmm@mm-mwmmmo 1':”-4 s mu\mu mmm .
The Wiptuumunuudul&w. qﬂnu.rmudm lhuhot
filter paper, and Md numm mmu 3 m‘m‘wmtm 57 ¢r
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17 48 oquialent ESTTG of hydresise multate it %a,00, and an Snaignificant
qumuv of \n@ m the i mtu.v:_ and satisfactory
nnlf.h of L produst were obtained. - ‘
n-(:-mpuwz-uaohum)-lmmm () (WII)e asa prelininary to
¢ final synthesis of the Feagent it was necessary to prepare ths diasonium galt
(vx). S ¢ of freshly recrystallised aniline hydrechloride %uolnd in 250
ml of water containing 8.4 al of ceacentrated HCl: To thin soluticn vu‘ added
s uhuol of 3.2 g ot llloz in 50 nl of water coohd to 5° by small drops.
During ﬂu whole operation the eupvnwn ws pt at 0<5°. The d.lgsot.iuttah
war oontrolled with the atd of munh paper. (NN (This tnet,

e
after the addition of o drop of the uwoz sdolution, hﬁen every 15 minutes.)

thh vigomous agitation)
“ne resultant diagonium salt solution was poured in small quantities,ints a

folution of 10 g of R-(l-mpht‘m)«ct!wlenodinina»dwmcniondc £ 5% nl of
cold vater cont?lning 16 nl of concentrated HCls The solution, rolored dark
violet, was left to stand 15 minutes at room tupouwru and ther heated on a
vater bath to 60°, where 1t was held for % mirutes. After it had cooled a
concentrated NaOH solution was added by parvions until the color changed from
dark violet to orange. The addition of alkali wae continued until the l pH

of t.hn‘ solution was spproximately 9.6, The resultant pmuplufa‘ vas tilhnd
out and dried. The m Yield of wet product was hbout § g After a
two-stage rocmhllintion Irom 50% aqueous methanol tha needle-like orange-

colored crystals of NQ(l-mhthyl-h-uobomona)-ot.hylonodianinc (mp 102-103*)
were obtained.

2. Qolorimetric Quantitative Detemmination of Pemieillin I m-..?.a.' and

The procedure for quantitative determination of pnm.ci.uin byF ondensation
ot the solution to be tested \d.th l-l(uphthrl-h-uoboum)-omﬂomdiuim
and the eolorhutric deteminatien o? the resulting sul . omhu of ‘the

doa !
following. The poniciuin solution to be dets l uyoine

pusbe s

: : - 0035-0
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buffer solution ud onmton. "The chloroforn plno u npmtd.- dried

with noneqguecus Nao80), and & porticn 1s lhod vl.u . bonuu solution of

lf(I-nlphﬁwl-h-nobuucm)-ommw and agitated with aquecus NaOH.

‘l'he squecus alkaline selution-is extracted from the beundary layer between

the upper bensens and lower Wexsems ghloroform-benserns phan)w

ety et xherss Gonoen tra ted Hcl\ddod The solution,tx golored a
er&non-n:;g'. inteneity dmnh on the qunuv of condensation product,

| ie then trut:i with a mixture o%utyl alobhol and benzene. After the phases

have upo.nud)t.hc aquo&nn layer is discarded and the butyl<aleohol-beniens

extract mixed with absolute aleoholic HC1.>
N com v v VST g gy O —————

The mtennw of the color is then measured on a \3ndunod photomater or a
photoelectrie colorim T

The resntion wer firet conducted with standard solutiocns of peoicillin G
“wilgining guantities of penieiliin wvarying from i 4o L2) ( Lrom the co,ory:
motric values Lor eash of those quantities a standard curve of light Ansorption
aguinst penic.liin content was conatructed.

Jdetermirstion of
By the mumximare methed xexts descrited abtove for tne :ni:“ﬂ.nnt
—_'—/ —/ eniationg
u.w'nr:i penicillin solutions, a)though with mirer mWnu in some cases,

ren,cillin wae detormined succwasfully within nhe quertitative limite indicatea

arove in urine, in the KRLXE REXCTIEICCA TR X PSR TNy X IOty i
Frrisiretrwinxsxink . enz product of penieillin mamfazture.

aid in the individual stagee of penjeillin production: l.e., cm liquid in which
the culture 1s produced, the 13 phoaphate Wuffer, Atmy:l,nc'n.at,c extract, XNANERNgE-
the ehloroform extract result.ng [rom treatment of the tuffer axtract with

for production of the Na-salti.
cnloroform, and ’th- biearbonate solution xmaﬁnmmm

Tatulated results of the determination of specimns of crystalline pemicillin
ine

3, thm a well coxmercial
N
wremruf.ion\ v g8 contant of "ballast" substancas,

showed that the results y:mdod by the colorimetric "W"
althov hey

very unsitin’* in ‘m mda‘.utcred videly from results obtained by thc» '
todmetric and blological methods. Howsver, diserepancies between results of
separate determinations of the' uu penieillin pmmfd.on by the oolorimetric
method vere very meall, much .m.z- than by the, buhd.ul. mm,&w&wr"
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